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CHAPTER I 
THiE PROBLEM 
This study aims to determine how comparable two tests are 
for use in a certain New England town. A comparison was made 
of the Metropolitan Achievement Test and the Iowa Test of 
Basic Skills in grade four. These tests were chosen for this 
study because they are being used in different grades in this 
town at the present time. 
The selection of an achievement test to be used in an 
elementary school testing program is very dif'f'icult and should 
be done with much care and thought. In choosing a test, it is 
necessary to become very familiar with all aspects of' the test. 
Thought should be given to the manner in which the test was 
constructed, the number of f'orms available, the format of the 
test, ease of administering and scoring, the statistical data 
provided by the publisher concerning the validity and 
reliability of the test, and reviews of the test by experts. 
After the test has beeD. evaluated and is suitable for use, 
1 it must be decided whether it is practical for use in the 
local community. A test may be valid f'or a majority of school 
systems but may not be valid f'or the local school system in 
question. The test content covered in the achievement teat must 
coincide with the curriculum taught in the local community. It 
is also important to choose an achievement test that has 
reliability. The test must not be too easy or too difficult for 
Boston Univers ity 
Bohool of Education 
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1 
1 the grade level using it but should show the difference between 
1 the superior and average pupils. Finally, the sampling pop-
1 ulation used in obtaining norms for the test must be similar 
1 to the local community to make comparison of local norms and 
standard norms feasible. 
Purpose of the Study 
A question teachers are often asked is, "Why is this 
I 
I 
achievemeDt test used in preference to others?". In an attempt 
to answer this question for the teachers, this comparison 
'l was made o:r the Metropolitu Achievement Test an;d the Iowa Test 
of Basic Skills in grade four in a New England town. The Otis 
Quick-Scoring Mental Ability Test also was used as a measure of 
mental ability in the study. 
I 
Source of the Problem 
I Each year the pupils are given an achievement test at their 
grade level beginning in grade one. The testillg program was 
eh~d two years ago :from the Metropolitan Achievement Test to 
lthe Iowa Test of Basic Skills in grades three to twelve. Grades 
one and two continued to use the Metropolitan Achievement Test. 
I 
Many questions have arisen from teachers and parents concerning 
the test results of both achievement tests. Many opinions were 
expressed on the merits and limitations of both achievemeat 
1tests. Because of these comments, the Guidance Director 
I I suggested that a study be made of the two achievement tests in 
I grade :four throughout the system. 
2 
I Justification for the Study 
II There are many different problems involved in establishillg 
I~ te"Bt norms of all types. Norms are built on certain samplings 
11 of pupils in widely scattered areas. The usefulness o:f every 
1 type of' norm is dependent upon the appropriateness and signifi-
cance of' the populations used in the sampling. Interpretations 
I based upon poorly defined, vague, or restricted populations 
I have little value. 
1 
Torgerson and Adams state that some basis for judgement 
must be used in comparing class averages with national norms. 
Teachers should check the data on adequacy of' the norm pop-
ll ulation given in the test manual. Samplings of' at least .five 
1hundred per grade selected to represent a large number or 
communi ties of different types would meet the minimum standards 
I for the norm population. The number and representativeness o:f 
the communities included in the norm population tested are very 
important, as a large number of' cases :from only a :few commuaities 
may result in distorted standards be:cause of' the dif:ferences in. 
11 various parts o:f the country. 2 
According to Liftdquist , results .from schools in different 
communities differ more than is generally known. Different 
textbooks, courses of study, aad teaching methods all ef:fect the 
II 
1. Theodore L. Torgerson and Georgia s. Adams, Measurement and 
Evaluation :for the Elementary-School Teacher, Dryden Press, 
NewYork, 1954, P• 68. 
I 2. E.~. Lindquist? editor, Educational Measurement, American Councl.l on EducatJ.on, Washington., D.c .• , 1951, p. 139. 
results. He further states that meaningfulness an.d dependa-
bility of norms depend primarily on: 
' 1. The exact nature of the population for which the aorm 
is established. 
2. The number of pupils aad schools selected from the 
population to establish the norm. 
3. The degree to which the s~ple selected is representa-
tive of a specified population. 
4. The nature aad uniformity o• conditions under which 
the test was administered to the sample. 
5. The extertt to which the score bei.Bg interpreted was 
obta.Ued uader these same conditions. 
1 
Ross believes that a limitation of n.orms is the lack o:r 
comparibility of scores on different tests. Many factors in 
indi. vidual school systems must be considered in the interpret-
ation of tests such as: the l$gal and average ages of school 
entrance, the rates of acceleratio:a and retardation, the 
percentages of failures of pupils, t.he differences in teaching 
procedures, and variations in the average mental capacity from 
school to school. It is easy to overemphasize the value of 
national no.rms for the ordinary school system. Wide variations 
in the length of school terms, equipment available, and 
training and experience of teachers among many states make any 
single series of norms for the whole nation inadequate.These 
national norms must be supplemented by local. norms. 
An important feature o.f the test norm is that the population 
I. C.C.Ross, Measurement in Today1 s Schools, <3rd edition, 
revised by Julian C.Stanley), Prentice-Hall, Inc., Englewood 
Gli£f's, New Jersey, 19.54, P• 294. 
4 
I 
£or which it is established be very clearly described to the 
test user. A test intended £or use throughout the country 
should be provided with several sets of norms to fit any type 
I 5 
of community. Norms must be based on really random or represent-
ative samples from the specific population they are intended 
to represent. 
Test interpretations are very hazardous and demand a 
thorough appreciation of the !actors involved on the part of 
the interpreter. Comparison of two or more tests is always 
specific to certain populations, and scores which are 
equivalent for one population may not be equivalent for 
another population. It is well known that norms on current 
tests dif'fer markedly in sampling. 
Scope of the Stud.y 
The Mew England town used in this study has a population 
of 17,000 consisting of 3,841 families. It is described as a 
residential town with light business. The average aanual 
income is $4,700. The population is composed of many nation-
1 alities with a slight predominance of Italian in certain areas. 
The town has one high school, one junior high school, and six 
elementary schools. The faculty consists of 10 supervisors 
and special teachers, 32 high -school teachers, 28 junior high· 
school teachers, and 50 elementary- school teachers. 
This study included all pupils, boys and girls, in grade 
four in 1957-58. The group of two hundred thirty five children 
was composed of six full f'ourth grades and three combination 
fourth grades. The Metropolitan .Achievement Test: Elementary, 
Form R and the Iowa Test of Basic Skills: Form 2 were 
administered to the nine groups. The results of these tests in 1 
vocabulary, reading, spelling, language usage, arithmetic, 
arithmet-ic problems, an~age arithmetic, and average aehieve-
ll ment were compared statistically. The Otis Quiek-ScoriBg Mental 
Ability Test was used in the comparison or the two tests. 
1
1 
De1'inition of: Te~s 
, Achievement Test: 
II 
A test measuring the amount of knowledge or skill gained 
as 'the result of specific i.Dstruction. 
I Norms: 2 
The distribution characteristics of the scores obtained by 
testing a large group considered to be representative of 
the total population which might use a given test. 
lvariability: 3 
I 
Meaa: 
The extent to which scores tend to scatter or spread above 
and below average. 
4. 
The sum of the scores divided by the number of eases. 
5 Range: 
The difference between the highest and lowest score 
obtained by admiaistering a test to some group. 
I. Walte r N. Durost and William c. Kvaraceus, The Measurement 
Notebooltl; 1953, Glo,ssary, p. 1. 
2. Ibid., P• 6 
11
3. c.c. Ross, Measurement in Toda 's Schools, (3rd edition, 
revised by Julian c. Stqley ! Prentice-Hal , lac., Englewood 
Cliffs, New Jersey, 1954, p. ~1. 
I 
Durost 
15• Ibid., p.8. 
II 
6 
Grade Equivalent: 1 
The grade level for which a given score is the average or 
estimated average. 
Standard Deviation: 2 
A measure of' variability calculated around the mean. The 
square root of' the sum of' the squared deviations around 
the mean. divided 'by the number of' cases. 
Percentile: 3 
A score on a test :further defined in terms of its rank 
order in a group of 100 individuals who are alike in some 
respect such as age or grade or class in school. A score 
further defined to indicate the percentage of' individuals 
who have scores equal to or lower than the given score. 
4 
First Quartile: 
The 25th percentile; the point on a seale below whi.ch 25 · 
percent of the cases fall. 
5 
Third Quartile: 
The 75th percentile; the point on a scale below which 75 
percent of the cases fall. 
1. Ibid., p.4. 
II 
2. Henry E. Garrett, Elementa;r Statistics, Longmans, Green aD.d 1 
Company, Hew York, 1956, PP• · -$6. 
3. D.urost and Kvaraceus, op. cit., p . 8 
4. J. Wayne Wrightstol'le, Joseph Justman, Irving Robbins, 1 Evaluation in Modern Education, American B:ook Company, Hew York, 
1956, P• 462. I 
5. Ibid., P• 468 
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C,HAPTER II 
REVIEW OF RESEARCH 
A care.f'ul. and thorough study of all research pertaining 
to an educational problem is required in oy scientific 
educational study. However, the research to date eoncerni.Jlg 
this study is very limited compared to the material available 
in other areas. 
Description of the Metropolitan Achievement Test 
The Metropolitan Achievement Test is a comprehensive 
series of educational achievement tests in the major school 
subjects. There are five batteries in the series: Primary I 
I for grade one, Primary II for grade two, Elemu:tary for grades 
I three and four, Iatennediate for grades five and six, and 
Advanced for grades seven, eight, and beginning hal..f of grade 
nine. Each battery consists of a group of different tests which 
were subjected to the same expe~e:ntal verif'ication and were 
studardizec:l at the same time, on the same pupil population. 1 
The Elementary Battery, which was used in this study, 
eomtaia.s six subtests: reading, vocabulary, arithmeti.c 
fundamentals, ari:tbmetic problems, language usage, and spellillg. 
The reading subtest iJlcludes both recognition and completion 
j type items to provide variety in the reading skills measures 
1. Gertrude H. Hildreth, Manual for Inteilret~, World Book 
Company, Yonkers-On-Hudson, New York, 19-, p:; 
g 
1. Oscar K. Buros, {Editor), The Fourth Mental Measurements 
Yearbook, The Gryphon Press, Highland Park, New Jersey, 1953, 
P• 51. 
2. Ibid .. , P• 51. 
3. Ibid., p.49 
9 
it is important that the sample be as nearly representative of 
1 
the total population as possible. The publishers feel that the 
sample 
1 
picked :tor the Metropolitan Achievement Tests standardi- 1 
zation "is a more adequate sample . than ever bef'ore obtained i 
for any comparable series of tests". A national program was 
carried out involving testing in every state in the country. 
The total number of tests distributed was more than 500,000. 
The norms were based on a 25 percent random sample from e.ach 
considers this test to be valid as a measure of typical content 
of' instruction in the country. It provides school systems with 
a means of' re.ference in \'l'hich to evaluate their own. achievement. 
Reliability of the· Test.-- The tests are seen to be highly 
reliable. Some factors which may affect the reliability are: 
length of the test, validity, control of administrative 
conditions, and the attitude of pupils toward the test. 
I. Gertrude H. Hildreth, op. cit., p. 8. 
Ibid., p. 8. 
I 
I 
I 
I 
I 
I 
10 
Aids in Administration and Interpretation of the Test.--
Carefully worked out directions are given at the beginning of 
each test. These directions were decided upon after the tests 
had been adminis:tered to many groups of pupils. The keys for 
scoring were prepared to make scoring as easy and quiek as 
possible. A Manual for Interpreting was prepared as a guide to 
the test user in interpreting and using the test results. It. is 
I 11 
very extensive and helpful. I 
Criticisms O·f the· Test.-- According t.o Findley, 1 a thoroug~ 
and competent job was done in establishing a revised series of 
batteries that afford several equivalent forms at each of five 
educational levels and permit continuous interpretation of 
achievement on the same scales over several grades. Other good 
features mentioned are: expansion of the t .est manual as an aid 
to users, a thorough and expert standardization of the tests, 
provision of varied norms, and use of the test for instructional 
purposes. I 
Unfavorable criticisms of the test are: a tendency to hold ! 
closely to the old subject matter outlin.es and old item types, 
an emphasis on knowledge of formal and factual content as 
distinguished from understanding and application of knowledge, 
and failure to indicate greater applicabili t :y of the 
standardized tests in the upper grades than in t.he primary 
grades. 
I. Oscar K. 2ttros, op. cit., pp. 48-52. 
I 
Findley concludes by stating: 
"The I~etropolitan. Tests are superlatively standardized 
measures of what they measure and are accompanied by an 
excellent manual and varied norms. The test user must be 
the final judge of whether they measure what he wants 
measured." 
Description of the Iowa Tests of Basic Skills 
The Iowa Tests of Basic Skills provide :for the measurement 
of certain skills in reading, work-study, language, and 
arithmetic in grades three to nine. The primary purpose o£ the 
test is to reveal how well each pupil has mastered the basic 
skills. 
The tests consi.st o:f eleven separate tests for grades three 
to nine. A unique :feature of these tests is the fact that all 
tests for all grades are contained in one booklet. Pupils in 
each grade take only items which are appropriate for their grade 
l level and begin and stop at dif:ferent points in the test. The 
lpublishers2 believe that "this overlap of items between 
successive grade's reflects the overlap in the objectives and 
content of instruction", and "~rovides appropriate continuity 
in measurement corre·sponding to that in instruction". 
II 
3 
Gustav Froehlich , in Buros' Yearboolt, reports this over-
lapping of items as a less commendable .feature o:f the test. He 
believes the length of the subtests is inadequate and there is 
i. Ibid., P• 52. 
2. Iowa Te,sts of Basic Skills, Manual :for Administrators, . 
S~3ervisors, and Counselors, Houghton Mifflin Company, Boston, 
19 6, p. 7. 
12 
too narrow a range of test. item differences. In some instances, 
fewer .than a dozen items represent differences in the achieve-
ment level of one whole grade. The content of each test has 
been carefully selected and only items of appropriat.e di.fficult:yr 
have been used in each grade level. 
National Standa.rdization.-- The popu).ation on which the 
norms for the Iowa Tests are based includes, at each of grades 
three to eight, children in regular attendance in public 
elementary schools througho.ut the country. A total of 74,174 
pupils .from 213 school systems in 46 states were included in 
the normative sample. The norms sample was controlled only with 
I 
reference to community size and geographic location. The sample 
included large and small cities, towns, rural areas, and small 
village.s. 
The norms accompanying tb.e:se tests, according to Miriam M. 
l Bryan, are "probably the most extensive provided for achievement 
batteries at the elementary school level". While the majority 
of schools are located in Iowa, over !$0,000 pupils were tested 
' ~ j .-
in other states. The authors believe that although the norms canl 
be called Mid-western norms, they are as pepresentative of' pupil
1 
achievement nationwide as any other norms that have been 
2 
established .for standardized tests. Anton Thompson disagrees 
with the authors' report conce·raing norms based on Mid-western 
1. Oscar K. Buros, (Editor}, The Fourth Mental Measurements Year-
book, The Gryphon Press, Highi"and Park, New Jersey, 1953, p. 34. 
-
2. ~., p.42. 
13 
populations and .feels t .bat this fact limits the use of the 
series in some cases. He believes there is some evidence that 
I the norms are somewhat higher than those provided with many of 
the other standardiz,ed tests. 
Validity ot the Tests.-- The Iowa Te·ats were constructed 
after twenty years o:t experience at the State University of 
Iowa in the construction of tests. Courses of study, textbooks, 
and teaching procedures were studied carefully. The items in the 
tests were selected after much discrimination of a large number ' 
of items available on the basis of many tryouts. More than 7,000 
items were tried out in about 400 schools. 
Reliability of t ,he Tests.-- Each test was made long enough 1 
to provide a sound basis for diagnosis of individual achievement. 
Because of the length of each test and the number o:f skills 
I measured, the complete test is longer than most achievement 
1 tests. Anton Thompson reports that by including a fairly broad 
sampling of items in each test, the authors have increased the 
reliability of the scores derived. 
Aids in Administration and Interpretation of the Tests.--
A Teacher's Manual is included with the test booklets. This 
contains precise directions for administering, scoring, and 
interpreting the test results. Tables of percentile norms for 
pupils' scores are given for beginning-of-year, middle-of-year, 
1 and end-of-year. A Manual for Administrators is also available. 
11. Ibid., P• 4l. 
14 
Criticisms of the T·est.-- The reviewers in Buros' Third 
and Fourth Yearbooks have reported the valuable features and 
the limitations of the Iowa Tests as a whole. 
1 Frederick Ayer states that: "Ro correction is made for 
guessing". The scoring key does not expose points of guessug 
in parts of the test. Teachers also ten:d to lack conf'ideace in 
the validity of multiple choice spelling scores. 
Ralph Preston2 feels the instructions to the pupils are too 
loRg and. iavolved. There is also a lack of uniformity in the 
arrangement o:f responses in the reading tests. A Taluable 
feature of the test, according to Prestom, is that all tests in 
the batteries ~ay be used for diagnostic purposes more success-
11 fully thaa most achievement tests. 
1 Gustav Froellich3 corlirms this statement when he report.s 
that: "The Iowa is most valuable as a diagno.stic instrument". 
He4 continues by stating " •••• it is an adequate and unambiguous 
instrument to both the examin.er and the pupil." 
In summarizing his criticism o:f the Iowa Tests Anton 
Thompson5 says: "Taken as a whole, the Iowa Tests of Basic Skills 
represent one of the best series available for measuri.Dg many 
f'undamental skills." 
1. Oscar K. Buros, (Editor), The Third Mental Measurements 
Yearbook, Rut~rs University Press, New Brunswick, New Jersey, 
1949, P• 21. 
2. Ibid., p. 23. 
3. !'bid., P• 22 
Loe. cit. 
1 5. Oscar K. Buros, (Editor, Fourth), op. cit., p. 42. 
15 
Description of the Otis Quick-Scoring Mental Ability Tests 
The Otis Quick-Scoring Mental Ability Tests comprise three 
tests, called Alpha, Beta, and Gamma. The Beta test was used as 
a measure of meatal ability in this study. The test is self'-
administering, i:a that it is necessary merely to pass out the 
booklets, allow time to study the first page with a few 
directions, and then let the pupils take the test. 
In addition to the ease of administration, a new method of 
i s.coring is provided by which the tests may be scored very 
rapidly. The publishers state: "It is by reason of this new 
scoring feature that the tests are called Quick-Scoring Tests." 
Criticisms of the Test.-- Frederick Kuder2 reports in Buros 
~·~i!OI, J . lt'Ml .... ,r 
that although the reliability on the test as a whole is .96, 
the r~liability for the grades separately is an average of .79. 
There.tore, the accuracy o:r this measure is considerably less 
than might be implied by a coef'ficient of • 96. He finds the 
only advantage of this test over the Self-Administering Tests is1 
!rapid scoring. He recommends the examiner to advise the pupils 
against guessing on the items. 
Otis reports a large population for the standardized group 
but Eckel.berry3 thinks the iaformation iA the manual leaves muchl 
1. Arthur S. Otis, Manual of Directions, World Book Company, 
New York, p. 2. 
2. Oscar K. Buros, (Editor, Third), op. cit., p. 329. 
3. R.H. Eckelberry, (Editor), Educationa~_ Jtesearch Bulletin, 34, 
The Ohio State University, Columbus, Ohio, 195"5, pp. 26-21. 
' 
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to be desired concerning the sampling according to grade level, 1 
geographic, and economic distribution. The tests fall short of 
desired standardization and validity. 
1 According to Kuhlmann, tt •••• the choice of test. items is 
ingenious and exceptionally well done though lacking in variety 
resulting in a reduction of the number of abilities measured. by 
the battery." He questions the accuracy of the I.Q. obtained as I 
there is much arbitrary procedure in computing it. He2 concludes 
I his review by stating: "The Otis batteries represent a 
compromise of a small number of items and a restricted range in 
difficulty of the items." 
Definition of Norms 
Bef'ore scores can be used to appraise a child's strengths 
and weaknesses, they must be expressed in comparable units or 
derived scores. These derived scores are called norms. No113 
defines a norm as: ttThe· average performance on a test by a 
defined group, e.g., a given age or grade.tt 
Remmers and Gage4 define norms as: "The levels of perform-
ance on a test attained by defined groups of pupils." 
1. Oscar K. Buros {Editor), The Nineteen Forty Mental Measure-
1 
menta Yearbook, Gryphon Press, Highland Park, New Jersey, 1941, 
P• 2)5. 
2. Loc. cit. 
3. Victor H. Noll, Introduction to Educational Measurement, 
Houghton Mifflin Company, Boston, 1957, p. 56. 
4. H.H. Remmers and N.L. Gage, Educational Measurement and 
Evaluation, rev. ed., H:arper and Brothers, Publishers, Hew York, l 
~ 1955, P• 605. 1 
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1 
Lindquist confirms this when he states that: "Norms 
describe the actual performance of specified groups of 
individuals." 
2 Wright stone, Justman, and Robbins give further clarifica-
tion to the definition of a norm. 
"A norm is usaally the average or typical value of a 
particular psychological characteristic measured in a 
specifled homogeneous population. A norm is a statement 
o.f the present achievement of the group and not a 
universal standard of accomplishment." 
The usefulness of any test is conditioned to a great degree 
by the kind of normative data supplied by the publishers. It is 
necessary to know if' the types of comparison provided are those 
desired by the test user. Valid norms are essential for 
dependable interpretation of individual and group measures. 
Establishment of Norms 
Test norms are developed through a process of standardiza-
tion. This involves administering the test to a large, 
representative group of students at each age or grade level 
where the test will be employed. The group is quit.e general or 
undiff'erentiated except in respect to age, grade, or sex. 
According to Herbert Conrad~ most educational norms are 
!. E.F. Lindquist (Editor), Educational Measurement, American 
Council on Education, Washington, D.c., 1951, p. 698. . 
2. J. Wayne Wrightstone, Joseph Justman, Irving Robbins, 
Evaluation in Modern Education, American Book Company, New York~ 
l9$6, P• 69. 
3. Walter s. Monroe (Editor), rev. ed., Encyclopedia of 
Educational Research, The Mac Millan Company, New York, 1952, 
P• 796. 
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obtained by the "cluster" method. In this method, all sixth 
grade pupils from a limited number of schools in a state may be 
used to establish the sixth grade norms. If the clusters are 
suf.ficiently representative and numerous, the sample is 
adequate. A disadvantage of' this system is the f'act. that the 
number o.f different schools included in the sample is often too 1 
small resulting in bias in the selection o~ schools. 
Norms are also obtained by selecting a ttrepresentati ve" 
sample of a specified population. Although there is no way o:f 
making sure that a sample is representative, it has been :found 
I by experience that a sample selected at random, or by chance, 
is most trustworthy. 'fate1 confirms this by stating: "When the 
j method of sampling assures every individual in the population 
the same chance o:f being drawn as any other individual, the 
sample is said to be random. n 
Adequate sample size must be; considered when choosing a 
test. Adequacy of size depends upon the degree of reliability 
desired. Reliability o:f the sample size depends, to a large 
extent, upon the homogeneity o.f the population. According to 
2 Tate , the less homogeneous a population is, the larger a 
random sample needs to be in order to provide evidence of 
reliability. A random sample, especially a large one, provides 
1. Merle W. Tate, St,atistics in Education, The !Ylacmil1an 
Company, N:ew York, 1955, p. 9. 
2. Ibid., p. 11. 
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a satis:faetory representation of' the population. 
Because of its basic importance, the standardized sample 
1 
should be described fully. Noll would describe the sample from 
the stand points of': geographical areas, rural and urban 
populations, grade level, sex, socio-economic st.atus, and types 
of schools used in the sampling. 
2 Remmers ~~d Gage list these added points to be described: 
1. Legal age of school entrance 
2. Average age of actual school entrance 
3. promotion and retardatioh policies 
4. Grade placement, time allowances, and general nature of 
the curricular 
5. Efficiency o:f teaching personnel 
6. Composition of' the local pupils in mental ability and 
other aspects related to the one being evaluated 
7. Relative emphasis in the local school situation on 
academic, social, and vocational developments 
8. Nationality or descent of the pupils. 
3 
Conrad includes one point in his list not mentioned 
previously. He believes it is also important to describe the 
occupation of the parents of the pupils included in the sample. 
Unless the norm group is properly identified and adequatelYii 
sampled, converted scores cannot be interpret.ed. Published norms 
I 
are applicable only to· schools having the same curriculum, 1 
equivalent teaching personnel, equal practice and skill in the 
1. Vietor H. Noll, op. cit., p. 851. 
H.H. Remmers and N.L. Gag.e, op. cit., p. 611. 
20 
==== . ..._= =Wal&.er s. Monroe op_. cit., _ p~-7~-==6:.=·'==:============#===== 
~ taking of tests, and so forth. 
I Jorda.n1 suggests that local norms established in a single 
school system would be very helpful. He f'ee·ls that standard 
norms are essential for good interpretation of' test scores. 
Trave·rs2 is in agreement with Jordan on this point.. 
"Needed more often than "national norms" are norms 
based on samples of' children of' specified age groups who 
have been exposed to a well-described program of education. 
It is also important that norms be based on groups of , 
substantial size in order to reduce the possibility that 
some special circumstances may have produced unusually 
high or unusually low scores.tt 
J ordan3 sums up the theory of' sampling by stating: "No 
11 concept in statistics helps more in the interpretation of' scores 
than that of sampling.n 
' T}'pes of Norms 
l1 The chief' types of' norms used in translating raw scores 
into derived scores are: age norms, grade norms, standard scores, 
and pere.entile norms. The publishers of' the Metropolitan and 
I Iowa Tests have provided tables of norms in their manuals for 
leach type of' norm mentioned. Since age norms and standard scores 
were not used in this study, they will not be included in this 
chapter. 
1. A.M. Jordaa, Measurement in Education, An Introduction, 
McGraw-Hill Book Company, Inc., New York, 1953, p. 35. 
2. Robert M.W. Travers, Educational Measurement, The Macmillan 
Company, New York, 1955, p. 117. 
13. A.M. Jordan, op. cit., p. 520. 
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Grade Norms.-- The norms most widely used at the 
elementary school level are grade norms, usualj:y called grade 
equivalents or grade placements. Ross1 defines grade norms as: 
n •••• the average scores made on a test by pupils in each grade 
when the test has been given to pupils in widely scattered 
areas.n 
II According to Remmers and Gage, 2 11Grade norms characterize 
a pupil's raw score as equivalent to that achieved by typical 
' pupils at a given grade level." 
Grade norms are determined by testing large groups of 
pupils in each grade and computing the average or median scores 
for each grade. Since the school year is divided into 10 months, 
grade norms are computed on a 10 months basis. This theory 
II assumes that progrss is normal during the 10 months of 
instruction and no progress occurs during the 2 months of 
summer vacation. 
Grade norms seem to be popular with test publishers and 
teachers because they are easy to explain. Lindquist3 lists 
some merits of grade norms: 
1. They represent the best of available methods for 
1
, 
rendering scores comparable. 
1. c.c. Ross, Measurement in Toda ·'s Schools, (3rd ed., revised 
by Julian C. Stan ey , Prentl.ce-Ha , Inc., Englewood Cli.f'f's, 
New Jersey, 195~, P• 293. 
2. Remmers and Gage, op. cit., p. 606. 
3. E.F. Lindquist, op. cit., p. 713. 
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2. They make. possible the plotting of profiles of pupil 
achievement. 
3. They provide a convenient means of securing weighted 
composites o£ scores on dlfd'f'erent tests. 
4. They facilitate the measure of growth or development. 
5. They have direct meaning even though o.ften mis-
interpreted. 
6. They are simple and easy to understand and use. 
1 Travers states that " •••• grade norms are probably the 
most misused and misinterpreted o.f all converted scores." One 
misinterpretation is the belief that they represent standards 
which all children should achieve. 
Torgerson and Adams2 con.firm this statement. "One must be 
11 very cautious in interpreting grade norms for pupils markedly 
above or below average in achieveme·nt." A pupil who scores high 
above his grade level would not be expected to do as well on 
I 
that grade test as he would not have studied many items included 
in the test. 
Grade norms are most valid for the grades for which the 
test is usually administered and have less dependability :for 
grades above and below the usual range of' administration. They 
11 
are best suited :!'or measuring growth 
1. Robert M.W. Travers, op. cit., p. 
from year to year. 
46. 
1
2. Theodore L. Torgerson and Georgia S. Adams, Measurement and 
Evaluation :for the Elementary-School Teacher, Dryden Press, 
New York, 1954, p. 65. 
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Percentile Norms.-- While grade norms are very use£ul as 
measures o£ growth, they are n.ot as helpful as percentile norms 
in interpreting an individual pupil's test score·s or in 
comparing his standing on different tests. The percentile norm 
is the most widely used basis of interpreting test per£orm.ance. 
It describes the ranking or position of a particular score in 
terms of' the percent of scores f'all.il1g below the test 
performance in.. question. 
Travers1 defines percentile norms as: 8 •••• a score which 
shows an indiYidualts standing within a speci£1ed group by 
indicating the approximate percentage of those who obtained a 
lower score." 
2 Hildreth states: ttA percentile norm is a means of 
translating an obtained distribution of scores for any number 
of cases into an iJilaginary distribution containing just 100 
eases.tt 
3 According to Jordan, n •••• percentile norms are easy to 
interpret and have the advantage of giving reference points at 
many levels. 11 
Traxler, Jacobs, Selover, and Townsend4 confirm this by 
1. Robert M.W. Travers, op. ctt., p. 43. 
2. Gertrude H. Hildreth, op. cit., p. 38. 
3. A.M. Jordan, op. cit., p. 35. 
II 4. 1\'r.thur E. Traxler, Robert Jacobs, Margaret Selover, Agatha 
Tmmsend, Introducti.on to Testing and the Use of Test Results in 
Public Schools, Harper and Brothers, Publishers, New York, 1953, 
p. 46. 
emphatically stating: "The percentile:·.is probably the simplest I 
and most easily understood method of. expressing the standing of 
an individual among other pupils at the same grade or age level 
with respect to achievement and abili.ty. 11 
Travers1 lists the .following as the main disadvantages of 
using percentile norms: 
1. They are too commonly confused with percentage scores. 
2. They cannot be easily handled in statistical analysis 
and should never be added or averaged. 
3. They indicate onl.y rela'ti ve standing in a group and do 
not indicate, without further in£ ormation, just what 
the person can do. 
Two limitations of' percentile norms, according to Ross, 2 
~ are: the scale values are unequal in length, and the percentile 
values in one grade or age level are not directly comparable 
with those in another. The percentile works very well be.tween 
the 25th and 75th percentiles but errs greatly in the extremes. 
I 
There is some inadequacy in differentiating accurately those 
pupils whose scores fall close to the center of the distribution. 
A score at the 50th percentile will not differ greatly from a 
score at t.he 55th percentile. 
Use of Norms 
Norms should be interpreted not as standards to be met but II 
1. Robert M. w. Trave-rs, op. cit., p. 44-. 
2. c .• c. Ross, op. cit., p. 295. 
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as aids in interpretation. They are scales of' measurement. 
Tiegs1 believes that desirable standards may be set higher or 
lower for particular communities. Certain pupils because of 
·higher mental abi~ity and richer cultural backgrounds should 
achieve well above average for a grade; whereas others because 
of limited mental ability, meager cultural background, extended 
absence, or other factors are achieving satisfactorily if their ' 
achievement is a year or more below the national average. 
Summary of Research 
The findings gathered from a review of research pertinent 
to this study are summarized as follows: 
. 1. The usefulness of any test is conditioned in large 
measure by ·the kind of normative data supplied to the 
test . user. 
2. Valid norms are essential for dependable interpretation 
of" individual and group measures. 
3. Test publishers furnish severa1 types of norms; age, 
grade, percentile, and so forth. 
4. Grade norms are best suited for measuring growth f'rom 
year to year. 
5. Percentile norms are the most widely used bases for 
interpreting test performance. 
6. Test norms in one grade or age group are not directly 
comparable with those in another and they may not be 
comparable from test to test. 
1. Ernest W. 'riegs, Tests and Measurements in . the Improvement 
o:f . Learning., Houghton Mifflin Company, Boston, 1939, p. 358. 
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7. The st.andardized sample must be suf'ficiently large to 
permit a detailed breakdown into finer categories. 
8. It is well known that norms on current tests differ 
markedly in sampling. 
II 
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CHAPTER III 
PROCEDURES FOLLOWED IN THE STUDY 
The first consideration was setting the time for the· 
1 administration of the t .ests. The Iowa Tests of Basic Skills is 
II 
given annually to grades .four to six in April. The schedule 
was changed in grade .four because of the addition of the 
Metropolitan Achievement Test to the testing program this ye·ar. 
It was decided to administer the Metropolitan and Iowa Tests 
the weeks of March third and April seventh. To equaliz.e 
practice effect, control administrati~e conditions, and insure 
reliability in this study., one hundred twenty fourth graders 
1 were given the Metropolitan Test and one hundred f'ifteen fo.urth I 
~~ graders were given the Iowa Test in March. The procedure was 
I reversed in Apri.l when one hundred fifteen .fourth graders were 
given the Metropolitan and one hundred twenty fourth graders 
were given the Iowa. 
A Meeting of the Administrators 
A special meeting of fourth grade teachers was called by 
the Guidance Director at which time the problem was presented 
.for their cooperation and assistance. purposes o.f the program, 
the tests to be used, the dates and times of testing, test 
scoring, and returning the test results were discussed in 
detail. The need .for close adheren.ce to the directions in the 
manuals, continuous supervision throughout each testing period, 
and careful timing of all tests were stressed. Each teacher 
-- --
-
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pledged her cooperation and assistance in the study. A schedule 
o£ testing dates. and hours was distributed to each te·acher. 
Distribution o£ Test Materials 
The test materials were distributed to the f'ourth grade 
teachers by the Guidance Director. Each teacher received test 
booklets, Directions for Administering, Keys and Directions for 
Scoring, and a Class Record and Class Analysis Chart for the 
Metropolitan Test; and test booklets, answer sheets, a Teacher's 
Manual, Pupil Profile Charts, and special pencils for the Iowa 
Test. The test materials were kept in locked .files for saf"e 
keeping when they were not being used. 
Administration of the Tests 
II 
The two tests were administered, according to the planned 
schedule, by the classroom teacher. Each teacher first 
familiarized hersel.f with the manuals that accompanied the tests. 
It was necessary that she :follow the instruct.ions implicitly so 
as not to invalidate· the results. The usual precautions were 
taken during the administration of the tests. The seating 
arrangements were changed to avoid the possibility of copying. 
The children were warned that there was to be no talking during 
the test and no questions would be answered after the directions! 
had been given. A sign was posted on the door to insure quiet I 
and guard against any interruptions from outside. The time limitb 
o:t each test were adhered to st.rictly. 
The Metropolitan' Test was given in three testing periods--
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the two reading subtests being given in the f'irst period, the 
two arithmetic subt.ests in the second period, and the language 
su.btests in the .final period. The Iowa Test was given in .four 
testing periods-- the vocabulary and reading subtests being 
given in the £irst period, the language tests in the second 
period, the work study subtests in the third period, and the 
arithmetic subtests in the .fourth period. During each testing 
period, the examiner walked about the room to see that each 
pupil was working on the correct page and marking the answers 
accurately. Brief rest periods were given between the subtests 
so as not to tax the children too much. 
Scoring the Tests. 
The ~ietropolitan Tests were scored by the examiners. The 
Directions for Scoring were read and .followed carefully. Keys 
containing the correct answers and standard score, age 
equivalent, and gr-ade equivalent corresponding to each raw score 
were used to faeillitate scoring and save time. The standard 1 
I 
score and grade equivalent of the subtests were recorded on the 
title page of each test booklet. Finally, the average achieve-
ment was computed for each pupil by adding the grade equivalent 
I score of each subtest and dividing the sum by six. 
The Iolta Tests were machine scored. Each examiner had 
impressed upon the pupils the :Unportance of' making heavy, black 
marks on the answer sheets. Each pupil was cautioned not to bend 
or wrinkle the answer sheets as this would make machine scoring 
dif'fieult. The answer sheets were carefully checked by the 
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examiners to be sure only one space was marked for each answer 
and were sent to the Guidance Director for scoring. After the II 
scored sheets were returned, the teachers converted the raw sco~es 
on each part of the tests to grade equivalents by using the 
tables provided for this purpose in the manual for machine 
scoring. The composite score was computed by adding the grade 
equivalents of reading, vocabulary, language, spelling, and 
average arithmetic and dividing the sum by five. 
Treatment of the Data 
The f'irst step in treatment of the data was to identify 
each pupil by a number and record his Otis I.Q., administered 
in grade three. The highest Otis I.Q., 131, and the lowest 
Otis I.Q. score, 75, were located and the range o:f scores was 
determined by subtracting these numbers. An interval size of 
five was chosen and the limits of the interval scores were 
determined by dividing the range by five. The intervals were 
arranged vertically and the scores were distributed by putting 
a short tally mark for each individual in that column opposite 
the interval within which bhe score falls. The number of tallies 
in each interval was totaled and recorded in the frequency 
column. Finally, the .frequency column was totaled. The sum of' 
the f 'requency column equaled the number o>:f pupils te·sted. 
I The same· procedure was :followed in setting up frequency 
distributions for the subtests and average achievement o:f the 
Metropolitan Test. The upper and lower limits of the subtests 
I were found and the ~anges were computed. An interval of five 
was used for each .frequency distribution. The intervals were 
listed, the scores tallied in the appropriate intervals and 
added to make the, frequency column, and the frequency column 
' was totaled to equal the number of pupils tested. 
The above procedure was followed in setting up frequency 
distributions for the subtests and average achievement of the 
Iowa Test. The scores :for all subtests and the average 
achievement were recorded and the upper and lower limits were 
found. An interval of' five was used .for each frequency 
distribution. The range was computed for each subtest and the 
average achievement, the intervals were listed, the scores were 
tallied in the appropriate intervals, the tallies were added to 
make the frequency column, and the frequency column was totaled ! 
to equal the number of pupils tested. 
The Otis Normal Percentile Chart 
This data was then set up on the Otis Normal Percentile 
1 Charts. These are specially prepared charts with provisions fo 
entering test scores along the vertical scale, while the 
horizontal scale is divided into percentile units from 0.1 to 
99.9. At the top of the charts are spaces for pertinent 
information pertaining to the problem-- grade or group, number 
of eases, measure, and so forth of Variable I and Variable II. 
I. Arthur s. Otis, Normal Percentile Chart, World Book Company, 
New York, 1938. 
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11 At the lef't of the charts are spaces to record the score I 
intervals, frequencies, sub-totals, andpercents of' both variables. 
Another feature of these charts is the horizontal scale at the 
I bottom which is divided into equal standard deviation units. 
I 
I This makes it possible to compute the standard deviation of a 
normal distribution quickly. 
In his Manual of Directions, 1 Otis lists two purposes of 
the Normal Percentile Chart: "First, to accomplish all the 
purposes of graphic representation and interpretation of the 
scores of a group, and second, to do so in the simplest and 
I easiest manner.tt 
Amo:m.g the needs for graphic representation and interpreta-
1 
2 tion of scores which are served by the Ch~ are: 
1. To see at a glance what the central tendency of the 
group of scores is, and also to obtain a measure of the 
central tendency. 
2. To see at a. glance how widely the scores are distributed, 
and to obtain a measure of the variability of the scores 
in the group. 
3. To compare· quickly and easily the central tendencies 
of two or more groups of scores. 
4. To compare quickly and easily the variabilities of two 
or more groups of scores. 
5. To find the score that is attained by any given portion 
of the group. 
1. Arthur S. Otis, Manual of Directions, World Book Company, 
New York, 1938, P• • 
2. Loc. cit. 
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6. To find the correspondence between scores in two or 
more tests; that is, to ~ind the score in one test that 
represents the same amount o~ ability as is represented 
by a given score in some other test. I 
7. To set up norms o~ perf'ormance in terms ot scores 
attained by pupils o~ various ages or grades or of 
given percentages of pupils of' large "unseleeted groups." 
Procedure for Using the Otis Normal Percentile Chart 
The blank spaces at the top of t .he chart were completed. 
An interval of f'ive was used in each distribution as the chart 
is set up in units of five. The Metropoli~an subtests were 
designated as Variable I and the Iowa subtests were designated 
-
as Variable II. Beginning at the lower left in Variable I, the 
Metropolitan reading score intervals were recorded until the 
interval containing the highest score was reached. Next the 
I 
n~r of frequencies for each interval was recorded in the 
"Frequencies" column. The numbers for the "Sub totals" column 
were obtained by cumulatively adding the frequencies column f'rom 
I 
bottom to top. I£ the numbers are correct, the last sub total 
should equal t .he number of pupils tested. "rhe "Percents" for 
I 
I 
each interval were found by dividing each sub total. by 23 5, the 1 
number o£ pupils in the study. The same procedure was followed 
in :tilling the columns in Variable II for the Iowa reading 
scores. 
The data we.re then ready to be used in plotting the points 1 
on the chart. The points were plotted to represent the percents 
l in the "Per cents" column. To plot the first point, the 
horizontal. line marking the upper limits of the first interval 
located. A dot was put on this line above the .43 
percentil.e. To plot the second point, the line marking the 
upper limits of the second interval was located. A dot was put 
11 
on this line above the .$5 percentile. The remaining percents 
II 
11 were plotted by this method. The percentil.e curve was drawn by 1 
joining the consecutive dots on the chart to form a single line 
I of distribution. The percents for Variable II on the chart were 
plotted by the same procedure and a second line of' distribution 
I was drawa. This method of plotting the points on the chart was 
used in completing the other Normal Percentile Charts used in 
this study. Charts were plotted for each subtest of the two 
1j variables, for each subtest and the Otis I.Q., and for the 
average achievement of the two variables. 
After the eharts were plotted, the mean score was found 
for each. The heavy vertical line under 50 of the Percentile 
I Scale is called the 50th percentile line. The point where the 
percentile curve cuts this line is the mean score of the 
variable. The score was found by tracing this line back to the 
"Score intervals" box and determining the unit of score 
: represented by this line. The 25th and 75th percentile lines, 
1 representing the lower and upper quartile scores of a 
I distribution, were found by the same method. 
Finally, the standard deviation was f'ound for each 
distribution. This was determin.ed by finding the di.f'f'erence 
1
between the 16th percentile score and the $4th percentile score 
and dividing the answer by two. 
Tables of Jl uivaleney aJ!d variability were made f'rom the 
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data obtained from the charts. 
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CHAPTER IV 
IHTERPRETATION OF THE DATA 
As stated in Chapter III, tables of equivalency and 
variability were made .from the data obtained from the Otis 
Normal Percentile Charts. This chapter deals with the 
interpretation of that data pertinent to the study. 
Table 1. Distribution of Otis I.Q.'s of 235 Pupils in Grade 4. 
I.Q. 
130-134 3 
125-129 11 
120-124 16 
115-119 31 
110-114 33 
105-109 36 
100-104 33 
95-99 30 
90-94 22 
85-89 13 
80-84 4 
75-79 3 
:N=235 
Mean= 107 S.D.=- 12 
II 
The frequency distribution in Table 1 shows the range o£ 
Otis I.Q. 's for the whole group. The mean of 107 indicates that , 
the class I.Q. is slightly above average. The standard deviation 
is 12. The distribution shows a slightly larger number of 
pupils with I.Q. 's below the mean of 107 than above it. 
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Table 2. Percentiles in Terms o:f Otis I.Q.'s or 235 Pupils in 
Grade Four. 
Percentile 
90 
75 
50 
25 
10 
I.oQ. 
122 
115 
107 
98 
91 
Table 2 shows the Otis I.Q. scores and their corresponding 
percentile values as computed rrom the Otis Normal Percentile 11 
Chart. The 90th percentile rank .for the group is, 122. This means 
that only 10% o:r the group tested have I.-Q.'s of 122 or better 
while 90% have I.Q.•s o:f 122 or less. Only l~ o:f the group 
have I.Q.'s o:f 91 or less. These percentile ranks conrirm the 
previous statement that the class I.Q. is slightly above averag, . 
The frequency distribution in terms of grade equivalents 
for the Metropolitan reading subtest is shown in Table ;. The 
mean is 5.5. The grade placement at the time of testing was 
4. 7, or the 7th month of the fourth grade. The mean is g months 
1 
l.bove this grade level. The standard deviation is 1.5. Table 3 
shows 151 pupils scored above the grade level and 45 pupils 
scored below the grade level. The reading a_ehievement o:r the 
group is well above the expected grade achievement. 
II 
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Table 3. Distribution of' the Metropolitan Reading Subtest in 
Terms o£ Grade Equivalents. 
Intervals 
Mean= 5.5 
6 
2 
12 
7 
20 
14 
16 
)$ 
36 
39 
25 
l.) 
5 
1 
1 
R=235 
S.D.= 1.5 
Table 4 shows the frequency distribution :for the Iowa 
reading subtest. The mean is 5.3 and is 6 months above the 
grade level of 4.7. The standard deviation is 1.1. The table 
shows a greater deviation in scores than that achieved on the 
Metropolitan reading subtest. More children are achieving 
above grade level than below grade level. 146 achieved above 
expectancy as compared to 56 who achieved below expectancy. 
The Iowa reading achievement of' the group is well above the 
expected grade achievement. 
1 Table 4. Distribution of the Iowa Reading: Subtest in Terms of 
Gratle Equivalents. 
Intervals f' 
10.0..10.4 1 
9.5-9.9 1 
9.0-9.4 
8.5-8.9 5 
s.o-8.4 6 
7.5-7.9 3 
?.0-{ .4 11 
6.5-6.9 9 
6.o-6.4 17 
5.5-5.9 49 
5.0-5.4 44 
4.5-4.9 33 
4.0-4.4. 30 
3.5-3.9 17 
3.0-3.4 g 
2.5-2.9 1 
N•235 
Mean= 5.3 S.D.= 1.1 
Tabl.e 5 shows a comparison of' the percentiles in terms of 
grade equivalents for the two reading subtests. The 90th 
percentile rank is 1.1· on the Metropolitan and 7.2 on the Iowa. 
The group achieved .5 or 5 months higher on the Metropolitan 
than on the Iowa. The dif'ference in achievement is more 
pronounced at the 75th percentile. The Metropolitan score is 
.7 or 7 months higher than the Iowa score. The mean scores of 
5.5 and 5.3 show 2 months difference. The 25th percentile 
scores show a difference of only l month. There is more 
variability on the two tests at the lOth. percent.ile. The 
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Metropolitan score is .3 higher than the Iowa at this level. 
The most dif'ferenee in the reading scores was .found at the 
75.th percentile. The Metropolitan scores are higher than the 
Iowa at e.aeh percentile. These scores indicate that the 
Metropolitan reading subtest was easier than the Iowa reading 
subtest for the group used in this study. 
Table 5. Percentiles in Terms o:f Grade Equivalents for the 
Reading Subtests. 
1'i.les Met. Iowa 
90 ?.7 7.2 
75 6.6 5.9 
50 5.5 5.3 
25 4.7 4.6 
10 4.1 3.8 
The :frequency distribution in Table 6 shows the range of 
scores in grade equivalents for the Metropolitan vocabulary 
subtest. The mean score for the group is 5c~5 1 which is .s 
higll.er than grade level. The standard deviation is 1.4. More 
children achieved scores in the highest interval than in the 
lowest interval. The group is achieving well above the grade 
level in vocabulary as the table shows 161 pupils achieved 
above expectancy and 43 pupils achieved below expectancy. 
II 
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Tab~e 6. Distribution ot: the Metropo~itan Vocabulary Subtest 
in Terms of Grade Equiva~ents. 
Intervus 
Mean= 5.5 
17 
5 
10 
8 
26 
31 
19 
45 
J.l 
2J 
10 
7 
2 
1 
N=235 
Table 7 il~ustrates the frequency distribution in grade 
equivalent.s .for the Iowa vocabulary subtest. The mean score 
£or the group is 5.3, which is 6 months above the, expected 
grade placement. The standard deviation is 1.3. The proportion 
o.f pupil.s who scored above expectancy and below it is the same .. 
There are 96 high achievers and 95 low achievers in the Iowa 
vocabulary subtest. The group, as a who~e, is achieving much 
higher than is expected in this subtest. 
Table ;. Distribution of the Iowa Vocabulary Subtest in Terms 
of Grade Equivalents. 
Intervals :r 
8.5-8.9 6 
8.o-8.4 13 
7.5-7.9 l. 
7.0-7.4 17 
6.5-6.9 14 
6.0-6.4 9 
5.5-5.9 36 
5.0-5.4 44 
4.5-4.9 51 
4.·0-4.4 24 
3.5-3.9 13 
3.0-3.4 3 
2.5-2.9 4 
N=235 
r-1ean= 5.3 S.D.-= 1.3 
A comparison of the percentiles in terms of grade equiva-
lents .for the vocabulary subtests is shown in Table 8. The 90th 
I 
percentile rank shows a difference of .4 or 4 months between 
the two tests. The 75th percentile shows the gre-atest variance. 1 
The Metropolitan score is 6 months higher than the Iowa score. 
The mean scores of 5.5 and 5.3 di.f.fer by 2 months. There is 
only 1 month difference between the scores at the 25th per-
centile and the scores are the same at the lOth percentile. The I' 
I most difference in the vocabulary scores is at the 75th 
II percentile. The Metropolitan vocabulary subtest appears to be 
It 
' easier than the Iowa vocabulary subtest for the experimental 
group. 
Table $. Percentiles in Terms of' Grade Equivalents f'or the 
Vocabulary Subtests. 
%iles Met. Iowa 
90 7.$ 7.4 
75 6.6 6.0 
50 5.5 5.3 
25 4.8 4.7 
10 4.1 4.1 
The f'requency distribution in grade equivalents for the 
Metropolitan language usage subtest is illustrated in Table 9. 
The mean is 5.7, which is 1 year above the grade level. The 
standard deviation is 1.4. The distribution shows a diff'erence 
in the number of hig}l and low achievers on the subtest. There 
are 17 5 higb achievers a.."ld 45 low achievers. 
44 
/l 
Table 9. Distribution of the Met,ropolitan Language Usage 
Subtest in Terms of Grade Equivalents. 
Intervals 
Mean= 5.7 
:f 
7 
6 
8 
18 
18 
36 
37 
45 
15 
18 
13 
7 
6 
l. 
R=235 
S.D.= 1.4 
Table 10 shows the frequency distribution in grade 
equivalents for the Iowa language usage subtest. The mean is 
5.7, which is 1 yea:r above the grade level. The standard 
deviation is 1.6. The distribution shows 160 pupils scored 
above the grade level and 52 pupils scored below the grade 
level. The group, as a whole, is achieving well above the 
expected achievement of the subtest. 
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Table 10. Distribution of the Iowa Language Usage Subtest in 
Terms of Grade Equivalents. 
Int ervals :f 
9.5-9.9 3 
9.0-9.4 
8.5~8.9 10 
8.0-8.4 
7.5-7.9 12 
7.0-7.4 18 
6.5-6.9 21. 
6.0-6.4 20 
5.5-5.9 53 
5.0-5.4 23 
4.5-4.9 23 
4.0-4.4 13 
3.5-3.9 17 ).0-3.4 12 
2.5-2.9 10 
N=235 
Mean= 5.7 S.D.= 1.6 
Table ll illustrates a compari son o.f the percentiles in 
terms of grade equivalents for the language usage subtests. 
The 90th and 75th percentiles show a 1 month variability in the 
I 
two tests. The mean score of both tests is the same, 5.7. The 
greatest variability can be seen at the 25th and lOth 
percentiles. The Metropolitan score at these levels is 3 
months higher than the Iowa score. It is interesting to note 
that the Iowa scores are higher than the Metropolitan scores 
at the 90th and 75·th percentiles but are lower than the 
Metropolitan scores at the 25th and lOth percentiles. The Iowa 
1, Test seems to be more difficult than the Metropolitan Test .for 
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the lower quarter of the group tested. 
Table 11. Percentiles in Terms of' Grade Equivalents .f'or the 
Language Usage Subtests. 
%iles Met. Iowa 
90 7'.4 7.5 
75 6.5 6.6 
50 5.7 5.7 
25 5.0 4.7 
10 3.9 3.6 
Table 12 shows the f'requency distribution in grade 
equivalents for the Metropolitan spelling subtest. The mean is 
5.5, which is 8 months above grade level. The standard 
deviation is 1.1. There are more high achievers than low 
achievers on this subtest. 158 earned scores above grade 
expectancy as compared to 42 who earned scores below grade 
expectancy. The spelling achievement of the group is well above ' 
the expected grade achievement. 
I 
II 
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~ Table 12. Distribution of the Metropolitan Spelling Subtest 
in Terms of Grade Equivalents. 
ll 
Intervals :r 
s.o-8.4 3 
7.5-7.9 5 
7.0-7.4 12 
6.5-6.9 20 
6.0-6.4 19 
5.5-5.9 55 
5.0-5.4 44 
4.5-4.9 35 
4.0-4.4 18 
3.5-3.9 15 
J.0-3.4 4 
2.5-2.9 4 
2.0-2.4 
1.5-1.9 1 
N=235 
Mean= 5.5 S.D.= 1.1 
Table 13 illustrates the frequency distribution in grade 
equivalents for the Iowa spelling subtest. The mean is 5.5, 
which is 8 mont.hs above grade level. The standard deviation is 
1.3. The scores in the upper limits of the distribution show 
a greater range o£ variability. The table shows 150 scored 
above expectancy and 57 scored below expectancy. 
I 
Table 13. Distribution o:f the Iowa Spelling Subtest in Terms 
o:f Grade Equivalents. 
Intervals 
Mean= 5.5 
4 
7 
'7 
12 
17 
24 
44 
35 
28 
30 
19 
6 
1 
1 
N=235 
S.D.= 1.3 
A comparison of the percentiles in terms of' grade 
equivalents for the spelling subtests is illustrated ib Table 14. 
The group achieved a score 3 months higher on the Iowa. at the 
90th percentile and 2 months higher at the ?'5th percentile. The 
mean score on both tests is the same. The Metropolitan seore at 
the 25th percentile is 3 months higher than the Iowa and is 1 
I mmnth higher than the Iowa at the lOth percentile. These 
1 :figures indicate that the high achievers .found the Iowa Test 
l easier to do and the low achievers found the Metropolitan Test 
easier to do. The group is achieving well above the average 
grade level in. the spelling subtests. 
~ 
I 
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Table 14. Percentiles in Terms o:f Grade Equivalents :for the 
Spelling Subtests. 
%iles Met. Iowa 
90 6.9 7.2 
15 6.0 6.2 
50 5.5 5.5 
25 4.8 4.5 
10 4.0 3.9 
Table 15 illustrates the :frequency distribution in grade 
II equivalents for the Metropolitan arit.hmetic subtest. The mean is
1 
!I 4.8, which is 1 month above the grade placement. This score is 
not a true indication o:f the group's achievement. 82 pupils 
scored above expectancy and 4 7 pupils scored below expectancy 
on this subtest. The subtest is not valid f'or the group tested. 
Table 15. Distribution of the Metropolitan Arithmetic Subtest 
in Terms o:f Grade Equivalents. 
Intervals 
Mean= 4.8 
1 
12 
69 
106 
36 g 
l 
1 
l 
N=235 
S.D.= .4 
50 
Table 16 shows the content validity of the Metropolitan 
arithmetic subtest. The subtest has 90 arithmetic items and 13 
of' these items are not included in the arithmetic course of' 
st.udy used in the school system tested. 14% o:f the items are 
I not valid :for the experimental group. 
,, 
Table 16. Number of' Items in Metropolitan Arithmetic Subtest 
Not Included in Course o:f Study in Local Town. 
Add. Sub. Mult. Div. Fraet. 
0 0 2 5 6 
The scoring key accompanying the Metropolitan Test shows 
that, in order to achieve grade level, a pupil must have 60 
items out of 90 correct. This gives him the chance o:f missing 
30 items while still achieving grade le.vel. Because o:f the 
content validity, the group used in this study had the. chance 
of missing only 17 items while still achieving grade level. 
Table 17 shows the frequency distribution in grade 
equivalents :for the Iowa arithmetic subtest. The mean is 5.3, 
which is 6 months higher than the expected grade achievement. 
The standard deviation is .6. There are 160 high achievers and 
i6 low achievers on this subtest. The group is achieving well 
above the expected grade achievement on. this subtest. 
Boston Univers ity 
School of Education 
LibrarY. 
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Table 17. Distribution of the Iowa Arithmetic Subtest in Terms 
of Grade Equivalents. 
Intervals 
Mean= 5.3 
22 
73 
65 
49 
15 
s 
2 
1 
N=235 
S.D.= .6 
Table 18 illustrates a comparison of the percentiles in 
terms o:f grade equivalents for the arithmetic subtests. The 
I
I Iowa score is 5 months higher than the Metropolitan at the 
90th percentile. The 75th percentile, with a difference o:f 
6 months, shows the most variance in scores. The mean scores 
show a di.fference o.f 5 months. The lower percentiles do not 
dif.fer as greatly as the hig;her percentiles. The 25th 
percentile shows a variance of 3 months and the lOth percentile 
a variance of' 2 months. The Iowa scores are higher in every 
percentile. Although the group achieved grade level on the 
Metropolitan subtest, the Iowa arithmetic subtest is more valid 
for the group because o.f the content validity o.f the 
Metropolitan subtest. 
52 
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Table lS. Percentiles in Terms of Grade Equivalents :for the 
Arithmetic Subtests. 
%iles Met. Iowa 
90 5.5 6.0 
75 5.1 5.7 
50 4..8 5.3 
25 4.6 4.9 
10 4.2 4.4 
The frequency distribution in grade equivalents for the 
I Metropolitan arithmetic problems subtest is illustrated in 
·I 
Table 19. The mean is 5.0, which is 3 months above grade level. 
The standard deviation is .?. There is some variability in the 
deviations f'rom t.he mean. 123 pupils scored above expectancy 
and 48 scored below expect.ancy. The group is achieving slightly 
above the expected grade achievement on this subtest. 
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Table 19. Distribution o£ the Metropolitan Arithmetic Problems 
Subtest in Terms of Grade Equivalents. 
Intervals 
Mean= 5.0 
:f 
4 
3 
19 
18 
79 
64 
26 
15 
4 
2 
1 
N=235 
S.D.= .7 
Table 20 shows the £reque.ncy distribution in grade 
equivalents for the Iowa arithmetic problems subtest. The mean. 
is 4.9, which is 2 months above the grade level. The standard 
deviation is .8. The distribution shows lOB achieving above 
grade level and 63 achieving below grade level. the group, as 
a whole, is achieving just about at the ex.peet.ed achievement 
for their grade. 
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Table 20. Distribution of the Iowa Arithmetic Problems Subtest 
in Terms of Grade Equivalents. 
Intervals :f 
7.0-7.4 2 
6.5-6.9 15 
6.0-6.4 13 
5.5-5.9 27 
5.0-5.4 51 
4·5-4.9 64 
4.0-4.4 49 
3.5-3.9 11 
3.0-3.4 3 
N=235 
Mean= 4.9 S.D.= .8 
A comparison of the percentiles in terms of grade 
equivalents for the arithmetic problems subt.ests is illustrated 
I in Table 21. There is not much variance in the scores at any 
percentile. The Metropolitan scores are 2 months lower than the 
Iowa scores at the 90th and lOth percentiles and 1 month lower 
at the 75th percent.ile. The Metropolit.an is 1 month higher than 
the Iowa at the 50th and 25th percentiles. Both the mean scores 
are above grade level. 
Table 21. Percentiles in Term.s of Grade Equivalents for the. 
Arithmetic Problems Subt.ests. 
%iles Met. Iowa 
90 6.0 6.2 
75 5.4 5.5 
50 5.0 4.9 
25 4.6 4.5 
10 4.0 4.2 
Table 22 illustrates the frequency distribut.ion in grade 
equivalents .for the Metropolitan average arithmetic. The mean 
score is 4.9, which is 2 months above the expected grade 
achievement. The standard deviation is .5. The table shows 108 
high achievers and 45 low achievers on this subtest. 
Table 22. Distribution of the Metropolitan iverage Arithmetic 
in Terms of Grade Equivalents. 
Intervals. 
Mean= 4.9 
r 
2 
6 
27 
73 
82 
34 
6 
4 
1 
N=235 
S.D.= .5 
I 
' 
II 
56 
II 
Table 23 shows the frequency distribution in ~ade 
equivalents for the Iowa average arithmetic. The mean score is 
I 
II 
5.1, which is 4 months above grade , level. The scores on the: Iowa 
I 
are more closely grouped and do not show any great extreme of 
variability. The standard deviation is .7. The distribution 
I shows 137 pupi1.s with scores above exp~ctancy and 34 pupils 
with scores below expectancy. The group is achieving better th~ 
expected in average arithmetic. There are fewer pupils below 
grade· level on the Iowa average arithmetic subtest than on the . 
Metropolitan average arithmetic. 
Table 23. Distribution of the Iowa Average Arithmetic in Terms 
of Grade Equivalents. 
Intervals 
Mean= 5.1 
7 
19 
41 
70 
64 
24 
6 
4 
N=-235 
S.D.= .7 
Table 24 shows a comparison of the percentiles in terms of 
grade equivalents ::for the average arit.hmetic for both tests. The 
greatest variance is at. the 90th percentile. At this percentile, , 
e the Iowa is 4 months higher than the Ivietropolitan. The 75th 
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I percentile shows a dif'ference of' 3 months, the 50th percentile 
I 
a difference of 2 months, and the 25th and lOth percentiles a 
dif'ference of 1 month. The Iowa scores are higher than the 
!Metropolitan scores at all percentiles. 
Table 24. Percentiles in Terms of Grade Equivalents for the 
Average Arithmetic for Both Tests. 
%"iles Met. Iowa 
90 5.6 6.0 
75 5.3 5.6 
50 4.9 . 5.1 
25 4.6 4.7 
10 4.2 4.3 
II 
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The frequency distribution in grade equivalents for the 
Metropolitan average achievement i .s shown in Table 25. The mean ' 
, score of the group is 5.4, which is 7 months above the grade 
achievement level. This score is well above the national norm. 
The standard deviation is 1.0. Table 24 shows that there are 
more high achievers than low achievers on the Metropolitan 
average achievement. 162 pupils earned scores above grade 
expectancy and 32 pupils earned scores below grade expectancy. 
These f'igures would seem to indicate that the Metropolitan 
Achievement Test is a little easy for this group. 
II 
I 
I 
I Table 25. Distribution of the Metropolitan Average Achievement in Terms of Grade Equivalents. 
Intervals f 
8.0-8.4 1 
7.5-7.9 2 
?.0-7.4 11 
6.5-6.9 22 
6.0-6.4 31. 
5.5-5.9 43 
5.0-5.4 52 
4.5-4.9 41 
4.0-4.4 1.9 
3.5-3.9 6 
3.0-3.4 5 
2.5-2.9 1 
2.0-2.4 1 
Ni=235 
Mean= 5.4 S.D.= 1.0 
II 
The.prequency distribution in grade . equivalents for the II 
Iowa average achievement is shown in Table 26. The mean is 5.4, 
which is 7 months above the grade level. This is also well 
above the national norm. The distribution shows 152 pupils 
achieving above grade expectancy and 40 pupils achieving below 
1 
grade expectancy. This distribution shows 10 less high 
achievers and 8 more low achievers than the Metropolitan 
average achievement distribution. 
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~ Table 26. Distribution of the Iowa Average Achievement in Terms 
of Grade Equivalents. 
Intervals 
Mean= 5.4 
f 
2 
3 
15 
l4 
29 
39 
50 
43 
21 
15 
3 
1 
N=235 
S.D.= 1.0 
Table 27 illustrates a comparison of the percent.iles in 
terms of grade equivalents for the average achievement for both 
tests. There is little difference in the scores at any 
percentile rank. The Iowa score at the 90th percentile is 1 
month higher than the Metropolitan. The scores are the same at 
the 75th and 50th percentiles. The greatest variance in the 
scores is at the 25th percentile. The Metropolitan score is 
2 months higher than the Iowa score. The Metropolitan score 
is 1 month higher at the lOth percentile. The scores of the two 
. II 
subtests seem to indicate that the Iowa Tests are more difficult 
I 
for the lowest 10% of the group, as their scores are 
consistently lower than the :r-.1etropolitan scores, with the 
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exception of arithmetic. The pupils tested well above the 
expected grade achievement in both tests. The scores in Table 
27 show that the tests are comparable in the.ir me·asurement of 
l1 the achievement of the group. 
I Table 27. Percentiles in Terms of Grade Equivalents for the 
Average Achievement for Both Tests. 
%iles Met. Iowa 
90 6.7 6.8 
75 6.1 6.1 
50 5.4 5.4 
25 4.9 4.7 
10 4.2 4.1 
1 The publishers of the Met.ropolitan Achievement Test and 
the Iowa Tests of Basic Skills2 have provided tables of norms 
for interpreting test scores. Deviations in percentiles in terms 
of grade equivalents between the norms in the manuals and the 
subtests were computed and are reported in Tables 28, 29 and 30. 
1. Metropolitan Achievement Test, Booklet of Norms, World Book 
Company, New York. 
2. Iowa Tests of Basic Skills, Teacher's Manual, Houghton 
Mifflin Company, Boston, 1956. 
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Table 28. Deviations in Percentiles in Terms or Grade 
Equivalents on the Norms From the Manuals. 
Reading Vocabulary 
%ile Met. Dev. Iowa Dev. Met. Dev. Iowa 
90 +.7 +1.5 +1.0 +1.6 
75 +.7 + .6 + .9 + .6 
50 +.7 + .4 + .7 + .3 
25 +.? + .1 + .9 + .1 
10 +.6 
-
.4 + .7 
-
.2 
Dev. 
Table 28 shows the deviat ions in percentiles in terms of 
grade equivalents between the norms from the manuals and the 
Metropolitan and Iowa reading and vocabulary scores of the 
group. The scores achieved by the group in the Metropolitan 
reading test are .7 higher than the norms listed in 'the manual 
at the 90th, 75th, and 25th percentiles. The Met ropolitan 
reading score at the lOth percentile is .6 higher than the norm 
in the manual. The scores achieved by the group in the Iowa 
reading test are 1.5 higher at the 90th percentile, .6 higher 
at the 75th, .4 higher at the 50th, .1 higher at the 25th, and 
.4 lower at the lOth percentile. The group is achieving much 
higher than the reported norms on t he Metropolitan subtest. The 
lowest 10% o:f the group is not achieving as well as the reported 
norms on the Iowa subtest. 
In vocabulary, the Metropolitan deviations are higher at 
each percentile. The g~eatest variance can be seen at the 90th 
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percentile. The Metropolitan score is 1 grade higher than the 
norm reported in the manual. The Iowa deviations from the norms 
are higher at all percentiles but the lOth. The lowest 10% is 
not achieving as well as the· norm reported i .n the manual. The 
greatest variance is at the 90th percentile. The Iowa deviation 
score is 1.6 grades higher than the reported norm. The table 
shows that the group is achieving higher in reading and 
vocabulary than is expected on the national norms. 
Table 29. Deviations in Percentiles in T'erms o£ Grade 
Equivalents on the Norms :from the Manuals in 
Language and Spelling. 
Language Spelling 
%ile Met. Dev. Iowa Dev. Met. Dev. Iowa 
90 + .5 +1.3 +.6 +1.6 
75 + .7 + .a +.3 +1.0 
50 + .9 + .6 +.1 + .6 
25 +1.1 + .2 +.8 0 
10 + .6 
-
.4 +.6 - .3 
Dev. 
The deviations in percentiles in terms of grade equivalents 
between the norms .from the manuals and the Metropolitan and 
Iowa language and spelling subtests are illustrated in Table 29. 
The Metropolitan deviation scores for language are higher at 
each percentile. The· greatest variance in scores is at the 25th 
percentile. The Metropolitan deviation is 1.1 grades higher 
than the norm in the manual. The 50th percentile deviation is 
• 9 higher than the norm. The most significant score .for the 
Iowa deviations in language is at the 90th percentile. The Iowa ' 
deviation is 1.3 grades higher than the norm. The lOth 
percentile deviation is also significant. This deviation is .4 
lower than the reported norm. The group is achieving below the 
national norm at this percentile. 
The Metropolitan deviations in spelling are higher than 
the norms at each percentile. The highest varianwe is at the 
25th percentile, which is .8 higher than the norm in the manual. 
The group is achieving well above the national norms .for the 
Metropolitan spelling subtest. The Iowa deviations are most 
significant at the 90th, 75th, and lOth percentiles. The 
deviation score is 1.6 years greater at the 90th and 1 year 
greater at the 75th percentile. Once again, the lowest H>% o.f 
the group is below the reported norm in the manual. The table 
shows that the group is achieving higher in language and 
spelling than is expected on the national norms. 
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I Table 30. Deviations in Percentiles in Terms of Grade Equivalents on the Norms from the Manuals in Arithmetic and Arithmetic Problems. 
Arithmetic Arithmetic Problems 
%ile Met. Dev. Iowa Dev. Met. Dev. Iowa Dev. 
90 -.1 +.8 +.2 +1.0 
75 -.1 +.7 +.1 + .5 
50 0 +.6 +.2 + .2 
25 +.3 +.5 +.4 0 
10 +.3 +.3 +.2 
-
.1 
Table 3,0 illustrates the deviations in percentiles in terms 
of grade equivalents between the norms from the manuals and the 
Metropolitan and Iowa arithmetic and arithmetic problems 
subtests. The most significant scores of the Jvietropolitan 
deviations for arithmetic are at the 90th, 75th, and 50th 
percentiles. The 90th and 75th percentile scores are .1 lower 
than the reported norms. These are the only scores that are 
lower than the national norms for the Metropolitan subtests. 
The group is not achieving as well as expected because the 
arithmetic subtest is not valid :for it. It is interesting to 
note that the lower 25% of the group is achieving above the 
norms from the manual. The Iowa deviations for arithmetic are 
higher than the reported norms. The most varian..re is shown at 
the 90th percentile, which is .8 higher than expected. The 
lowest 10% of the group is achieving above the national norm. 
This is the only subtest o:f the Iowa Test in which the lowest 
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10% of the group achieved higher than the. norms reported in the 
manua1. 
I The group is achieving slightly better in the Metropolitan 
I arithmetic problems subtest than the reported norms. The most 
variance is seen. at the 25th percentile, which is .4 higher 
than the reported norm. The other scores, comparing the I Metropolitan deviations and the national norms, show 1 or 2 
1 months difference. The Iowa deviations are significant at the 
I 90th and lOth percentiles. The group is achieving 1 year above 
the reported norm at the 90th percentile, but is .1 below at the 
lOth percentile. The lowest 10% of the group is achieving 
I slightly Wlder the national norm. Table 30 shows that the group 
is achieving abo.ut the same as the national norms in the 
Metropolitan arithmetic subtest and slightly above the norms 
in the Metropolitan arithmetic problems subtest. The group is 
1 achieving well above the national norms in the Iowa arithmetic 
and arithmetic problems subtests. 
It is interesting to note that the, group is not achieving 
up to capacity at the lOth percentile in the subtests or the 
Iowa Test, with the exception of the arithmetic subtest. The 
Iowa Test is more difficult for the low achievers in the group. 
The data show that the Metropolitan Achievement Test and the 
Iowa Tests of Basic Skills are comparable in the measurement of 
the achievement of this group. 
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CHAPTER V 
SUMMARY AND CONCLUSIONS 
Restatement of' the Problem 
The purpose of this study was to compare the Metropolitan 
Achiev~ment Test and the Iowa Tests o£ Basic Skills in grade 
four to determine how differently they measure achievement in a 
I typical New England town. The Otis Quick-Scoring Mental Ability 
as a measure of mental ability in the study. 
The tests were administered and scored. The raw scores were 
converted to grade equivalents and tabulated on worksheets. The 
I range was found :for e.ach subtest and frequency distributions 
1 were set up. The subtotals and percents were computed and the 
c~ves were plotted and drawn on the Otis Normal Percentile 
Charts. Tables of' equi.valency and variability were made f'rom the 
data obtained from these charts. The results of the comparison 
were evaluated. 
General Findings and Conclusions 
It had been assumed in the local school system, prior to 
this study, that test results from the Metropolitan Achievement 
Test were considerably higher than test results from the Iowa 
Tests of Basic Skills. This study in grade four showed 
agreement in derived scores on the means of the subtests. As 
previously stat.ed, the means for reading varied 2 months; 
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vocabulary, 2 months; language usage, none; spelling, none; 
arithmetic, 5 months; arithmetic problems, 1 month; average 
arithmetic, 2 months; and average achievement, none. The 
percentile ranks for the subtests also showed agreement in 
derived scores. The pupils tested, as a group, are. slightly 
above average in intelligence. They are achieving well above the 
I expected grade achievement in the subtests with the exception 
1
1 
of arithmetic. 
I Summary and Implications 
The national norms provided for both tests are undif'f'erent-
1 iated for the New England town used in this study. The results 
of this study indicate that the Metropolitan Achievement Test 
I 
1 and the Iowa Tests of Basic Skills are comparable in their 
measurement of the achievement of' the experimental group. 
Either test can be administered satisfactorily in the town used 
in the study. The results further indicate that the group, as a 
whole, found the Metropolitan Test less difficult to take. The 
proportion of high acP!evers is consistently larger on the 
I Metropolitan subtests. The proportion of low achievers is 
I consistently larger on the Iowa subtests. The arithmetic 
1 subtest is an except-ion to these two statements. The 
proportion of high achievers is larger on the Iowa arithmetic 
l subtest and the proportion of' low achievers is larger on the 
ji Metropolitan arithmetic subtest. Therefore, the Iowa Tests of 
I Basic Skills ma~ be more suitable and practical for use in this 
town because of the content validity of the arithmetic subtest 
= 
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in the Metropolit.an Achievement Test. The results of these 
findings should be made available to the £aeulty to be used at 
parent-teacher conferences concerning test results. 
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